Attachment of rhodosaminylanthracyclinone-type anthracyclines to the hinge region of monoclonal antibodies.
We have found that a maleimidobenzoyl spacer attached to OH-4' of the rhodosamine moiety of rhodosaminylanthracyclinone-type anthracyclines is most suitable for the attachment of these drugs to carriers, providing important advantages: The spacer is selectively and most readily introduced into the rhodosamine moiety of the drugs, is stable enough for proper handling of the derivatives, and can easily be attached to thiol groups of carrier systems such as reduced monoclonal antibodies. The anthracyclines can be liberated from the conjugates by mere hydrolysis, requiring neither hydrolytic enzymes nor acidic pH. Liberation of the drugs can, moreover, be affected by the presence of the appropriate substituents Z on the phenylene ring of the spacer, thus allowing slowed or enhanced liberation of the cytostatically active drug. The corresponding p-maleimidobenzoyl derivatives of beta-rhodomycin I, N,N-dimethyldaunorubicin, and rodorubicin have been attached to thiol groups of the hinge region of reduced monoclonal antibody BW 494/32, directed against a pancreatic cancer associated glycoprotein antigen, resulting in MoAb BW 494/32 conjugates, carrying 4.8-6.8 mol of cytotoxic residues/mol of MoAb. Rodorubicin was similarly attached to MoAb BW 575/931/2, directed against a small cell lung cancer associated antigen and to MoAb BW 431/26, recognizing an epitope detectable on carcinoembryonic antigen. The results provide evidence that the newly developed method of coupling of anthracyclines to the hinge region of monoclonal antibodies may be of broader use.